Studies on the diversity, taxonomy, phylogeny, and biogeography of Neotropical Fishes have thrived over the twenty years that have elapsed since the first symposium on their phylogeny and classification in Porto Alegre, Brazil. Here, we review recent advances in the study of Neotropical fishes and assess the known diversity of freshwater species in that region. 6,255 valid freshwater species have been discovered in the Neotropics so far, and we estimate that over 9,000 species will be known when the inventory is complete. We also summarize the events of the second Symposium on Phylogeny and Classification of Neotropical Fishes that took place last year in Londrina, Brazil. Along with invited talks on the biodiversity of all major groups of Neotropical fishes, a series of presentations on the development of fish collections, and numerous contributed talks, the meeting included a special session to honor Dr. Richard Vari, who was one of the most prolific and beloved members of our community.
Review article
In 1997, 175 delegates from around the world convened in Porto Alegre for the first symposium on the phylogeny and classification of Neotropical fishes . Those participants led, discussed and published synthetic studies of the phylogeny, diversity and biogeography of South America's great ichthyofauna resulting from the incredible flowering of research on Neotropical Ichthyology that had begun in the previous two decades, and that has only accelerated since.
The authors of that original volume inhabited a scientific and analytical world based primarily on morphological data, with molecular studies just beginning to appear (Alves-Gomes et al., 1995; Ortí, Meyer, 1997; AlvesGomes, 1998; Farias et al., 1998) . The first comprehensive and densely sampled molecular phylogenies of the major components of the Neotropical ichthyofauna (Calcagnotto et al., 2005; Sullivan et al., 2006; López-Fernández et al., 2010; Tagliacollo et al., 2016) were still nearly a decade or more in the future. Researchers in 1998 worked as part of a relatively small community of scientists focused on Neotropical fishes, and studied primarily specimens housed in the collections of North America, Europe, and a few major South American research centers such as those at the Zoological Museum at the University of São Paulo, Brazil's National Museum in Rio de Janeiro, and the Biological Museum of the Central University of Venezuela in Caracas. While their science yielded unprecedented knowledge of Neotropical diversity, it also revealed large lacunae or uncertainties in our ability to infer the true number of species of fishes that inhabit the Neotropics, reconstruct the relationships of their cardinal lineages, understand their biogeographic history, or mitigate anthropogenic impacts on that marvelous diversity . In their introduction to the 1998 volume, Richard Vari and Luiz Malabarba highlighted four "paramount initiatives" that could help address these gaps in knowledge: extensive ichthyofaunal surveys, expanded facilities and staff devoted to the curation of natural history collections, funding in support of wide scale revisionary and phylogenetic studies, and increased development of the specialized collections (e.g., tissue samples) needed for molecular systematics. The past twenty years have seen progress in all four initiatives, which has contributed to a huge expansion of ichthyological research in South America. For example, funding from agencies like Brazil's FAPESP and the United States' NSF supported major species inventories for catfishes and characiforms, which added hundreds of thousands of specimens and thousands of associated tissue to natural history collections, including many newly founded or rejuvenated across Latin America. Similarly, the Brazilian funding agencies CAPES and CNPq have supported scientific meetings, research projects and graduate programs that greatly expanded the number of professionals devoted to the care and use of fish collections. An increasingly diverse and numerous population of scientists curates those collections, studies their specimens and reports results at a prodigious and accelerating rate each year (Buckup et al., 2007; Ota et al., 2015) . The journal that you are now reading was founded in 2003 in part to provide a suitable outlet for their productivity.
Despite such progress, our field has also seen setbacks, and we must continue to progress if we are to understand and document the diversity of fishes in time to help protect it from environmental degradation resulting from land use changes, infrastructure expansion and projected energy demands. Sadly, recent trends in funding and support are moving us in the opposite direction. Most notably and tragically, funding cuts and inadequate infrastructure at Brazil's National Museum and Butantan Institute resulted in major conflagrations and nearly complete loss of priceless and irreplaceable collections. Though no fish specimens were lost in these blazes, the tragedies illustrate the susceptibility of fish collections to similar catastrophe if institutions defer investment in infrastructure and upkeep. Insufficient funding and support also slows research and blocks the career advancement of talented young scientists, many of whom struggle to find permanent positions. As a critically important presentation authored by dozens of women at the 2017 meetings in Londrina pointed out, our field should not take our improved human diversity as evidence that we have achieved full equity and inclusion, particularly with respect to the representation of women among our colleagues at all levels (Slobodian et al.) . We must continue to open opportunities to those with less privilege, and work to further build a community that supports, values and promotes diversity among the scientists who study and defend the diversity of fishes.
Through these triumphs and challenges, the field of Neotropical Ichthyology has advanced dramatically in the past 20 years. Morphological phylogenetic analyses have become larger and more comprehensive (Dillman et al., 2016; Mirande, 2018) or have delved into little explored character systems like those of the gas-bladder, muscles, pseudotympanum, sensory canals or ultrastructure of sperm (Di Dario, 2004; Birindelli et al., 2009; Datovo, Castro, 2012; Quagio-Grassiotto et al., 2012; Dutra et al. 2015) . Molecular approaches have become widespread and even ubiquitous in their application with their phylogenetic results alternately challenging, expanding or affirming earlier osteological analyses Lujan et al., 2015; Tagliacollo et al., 2016; Carvalho et al., 2018; Melo et al., 2018) and providing rich data with which to examine hypotheses of speciation (Barluenga, Meyer 2004; Pereira et al., 2011; Ramirez et al., 2017) . New technologies like Illumina sequencing and Computed Tomography (CT) scanning have greatly expand our analytical possibilities. These bioinformatic tools afford us the ability to attempt phylogenetic reconstruction at the level of the genome (Ilves, López-Fernández, 2014; Arcila et al., 2017; Hughes et al., 2018) , fly digitally through the skulls of rare, miniature and fossil taxa to discover previously inaccessible characters (Maldanis et al., 2016) , and describe the morphological diversity of fishes mathematically and in all three dimensions (Carvalho, Albert, 2011; Evans et al., 2016) . Analytical advances such as species tree methods, gene-genealogy interrogation, and the flowering of phylogenetic comparative methods complement the technological innovations by providing new ways of answering old questions about the interrelations of fishes, and by expanding the range of questions that we can ask about the evolution of the wonderful diversity of the Neotropics (Sidlauskas 2008; López-Fernández et al., 2014; Evans et al., 2016; Roxo et al., 2017) . Exciting time to be a part of the ichthyological community! Though we still have much to learn about the diversity of Neotropical fishes, we have come closer to answering some of the fundamental questions framed decades ago. In particular, our knowledge of Neotropical ichthyofauna (including freshwater and coastal marine species) now representing approximately 30% of the 35,000 known living fish species (Nelson et al., 2016; Fricke et al., 2018) . The freshwaters of South and Central Americas currently harbor 6,255 known, valid species (Reis et al., 2003; Fricke et al., 2018) meaning that most of the Neotropical species are freshwater and endemic (Albert et al., 2011) . Published estimates of the true number of freshwater species in Neotropical region have increased from 5,000 (Böhlke et al., 1978) to 8,000 (Schaefer, 1998) and then recently to 9,000 (Reis et al., 2016) . However, these numbers are surely underestimates given that numbers of known fish species worldwide increases by approximately 390 per year, or 11% each decade (Nelson et al., 2016; Fricke et al., 2018) , with most newly discovered fishes originating in the Amazon and Paraná basins (Nelson et al., 2016) . The rate of species described per year have more than doubled 3 e180128 [3] in the last twenty years, especially since the beginning of the new Millennium (Fig. 1 ). At the current pace, it will be decades before we hit an asymptote in the rate of species description, and approximately 70 years before the inventory might be considered essentially complete (Ota et al., 2015) . At such point, the number of fish species in the freshwaters of South America should easily exceed 9,000 species ( Fig. 1) , as estimated using Jackknife 1 method in the Vegan package in R, specpool function (Oksanen et al., 2013) (Fig. 1) . Though many of these undescribed species will be morphologically and genetically similar to already known species, some will undoubtedly reveal previously unknown morphological, ecological and genetic dimensions of Neotropical biodiversity. As shown clearly by the recent discovery of two species so morphologically distinct and genetically divergent that they prompted erection of entirely new families (Rodiles-Hernández et al., 2005; , the Neotropics have not given up all their ichthyological secrets. Reis et al., 2003, and Fricke et al., 2018) , showing an increased rate of species description in the beginning of the twenty-first century, and the estimate number of total valid species for the region based on Jackknife 1.
We have also advanced greatly in our knowledge of the phylogeny and evolution of Neotropical fishes, with recent molecular, morphological and combined studies frequently resolving stable reconstructions among families and genera within each order Birindelli, 2014; Lujan et al., 2015; Lopez-Fernandez et al., 2010; Dillman et al., 2016; Tagliacollo et al., 2016; Ilves et al., 2018; Mirande, 2018; Carvalho et al., 2018 ). Yet, not all studies agree, and new data have challenged existing classifications (Covain et al., 2016) , refined longstanding phylogenetic hypotheses (Melo et al., 2018) or identified recalcitrant nodes that challenge even the most current analyses (Ilves et al., 2018) . Some of the most substantial uncertainty surrounds the resolution of the major lineages within Ostariophysi, with some molecular studies returning paraphyly of the two major characiform suborders or not recovering a sister relationship between Siluriformes and Gymnotiformes (Nakatani et al., 2011; Chakrabarty et al., 2016) , as long supported by morphological data (Fink, Fink, 1981) , and as also recovered by a prominent phylogenomic study (Arcila et al., 2017) . Definitive resolution of such difficult and ancient nodes will require further study with increased taxon sampling, and perhaps improved analytical techniques.
At the other end of the scale, most Neotropical species have never been placed in phylogenetic context, and even phylogenies that appear to have near complete taxon sampling lack the myriad undescribed species that surely exist throughout the Neotropics. An even greater number of species have been coded for only morphological or only molecular data. It will require substantial effort by the entire Neotropical Ichthyology community to fill these gaps and thereby understand species-level phylogenetic relationships, especially those in high diversity genera in complex families such as Hypostomus (Loricariidae), and Astyanax (Characidae). We need more species-level phylogenetic studies and taxonomic revisions at broad geographic scales using combined morphological and molecular data, and predict that the next twenty years will see our community working diligently to fill that gap.
The world's community of scientists studying the diversity, taxonomy, phylogeny, and biogeography of Neotropical Fishes convened once again last October in Londrina (Paraná State, Brazil) for the second International Symposium on Phylogeny and Classification of Neotropical Fishes. During the meeting, they presented new hypotheses to the scientific community and discussed recent advances, particularly those pertaining to new methods. The event benefited from the presence of many professionals and graduate students (Fig. 2) . Of the 264 total participants, approximately 40% were professionals, 40% graduate students, and 20% undergraduate students. Seventeen countries were represented, including 10 of the 13 South American countries. A total of 284 papers were presented, allocated into four sessions. In the Mini-Symposia, authors were invited to present synthetic research summarizing major advances in addressing the gaps identified twenty years ago. Vari's Legacy included 28 papers related to and honoring the work of the late Dr. Richard Vari, curator at the Smithsonian Institution, who was one of the most prolific and beloved members of our community, the author of more than 150 peer-reviewed papers and mentor to dozens of students and colleagues throughout South and North America (Sidlauskas et al., 2017) . The papers presented during this session included new phylogenetic, evolutionary and revisionary work on groups on which Dr. Vari had focused substantial effort, such as Anostomoidea, Siluriformes and Gymnotiformes, as well as descriptions of new Neotropical species named in his honor. Other presentations and posters detailed his influence in building scientific capacity in Brazil, Colombia, Ecuador, Peru,
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Suriname, the United States, and Venezuela, and on links between his works on South American and African fishes. Most of the 28 presenters (from nine countries on three continents) had enjoyed the distinct privilege of working directly with Dr. Vari as visiting scientists at the Smithsonian, and several of the papers presented during the session resulted directly from those visits. Overall, it is impossible to overestimate Dr. Vari's importance to the development of Neotropical Ichthyology and the training of Neotropical Ichthyologists, or to fully catalogue the ways in which he enriched our community. The symposium and this special volume are dedicated to honoring his memory. A session on fish collections aimed to celebrate the growth of such resources and discuss the challenges in their upkeep and curation. Finally, the general session included 180 papers covering various fish groups and subjects in fish systematics.
While most papers presented in the Symposium still await publication, we present here in this special issue of Neotropical Ichthyology dedicated to papers presented in the Symposium. The contributions include the evolution and interrelationships of Otophysi (Arratia), reviews of primitive lineages of fishes based on fossils (Hilton, Lavoué; Ribeiro et al.) , phylogenetic studies of major components of the Neotropical ichthyofauna based on molecular data (Arcila et al.; Bloom, Egan), or combined molecular and morphological data (Loureiro et al.) . The contributions also include a history of biogeography of Amazonian fishes (Dagosta, de Pinna), a summary and new presentation of one of the most important hypotheses for the geological formation of the Amazon (Albert et al.) and a biogeographic hypothesis for fishes of the Brazilian coastal rivers (Thomaz, Knowles). Several others were recently published in other journals (Mirande, 2018; Henschel et al., 2018; Camelier et al., 2018; Melo et al., 2018) or as books (van der Sleen, Albert, 2017). Many others are in review or revision for publication in the pages of Neotropical Ichthyology or its sister journals in the years to come.
We have come a long way in the last twenty years, but there is still much to accomplish. We hope that our scientific community continues to grow and diversify, and predict that it will, for as long as Neotropical waters harbor such an incredible richness of fishes, there will be scientists willing to devote their careers to understanding and protecting that diversity. Through collaborative research, renewed support of science funding agencies, and the concerted effort of our community, our knowledge on the diversity and evolution of Neotropical fishes can increase more quickly than our capacity to destroy the world that they and we inhabit.
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